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Our group, which wt Hay 2md rnd grd, spent some time dlscusrlng, 
the l pplicetlon of Ionizing redletlocr for tha storllir8tloa d 
nisslle payloeds. We bed prwtously conslderrd rrdletlon twhnlqw 
during our previous uatlngs end bed felt thrt it right be rppIlcabl8 
although marglnell7 In ml*tion to thr camplet(b rterItlr8tion 
uf e pryloed at doses that would Ieeve the lostrumentrtion Ihtect. 
If the circuitry cm be subject to baslc f8deslgn, 8s right be 
wwrsrry for the application of radfrttan, we fet t that bat 
might prove to be *bout es offectlve end eorrslderebly more convenient 
to us* In ptactlca. fh8ra Is, of course, consldereble oQJection 
to coupIetr ovarhaullng of thr electmelt systems to me&e them 
emeneble to either themel or rrdlation sterilltetlon. however, 
m feel that the qwstlon should be studied es closaly l s possible. 
The presrmtrtlon we%, heuowt, somewhet herrow both from thu 
point of vim of the bloiogful aspects of strrilixstion and of 
the effact of Irr~ rrdletlon dosos on the etrctrlcal properties 
of metorlrl, these propartIes being probrbly more impwtwa, 
and in soem cases more sensltlve, than the mmchatttcal mes wh!ch 
unsra trbulrted. There l re at Ieest two sther otgenltetfons 
whleh should be conslderebly better qwllfied to study verious 
l spects of thls problem than fs bnatrt hiectrlc. b Ow of these 
is thr Argonne Ldmrstori~o, opereted by the Untverslty of Chicrep 
u&or contract to the A. E. C.; the other Is the Illologlcal 
Werfrrr Leboretorles at Port Dotrick, Prederlck, Herylmd. The 
4rgwma Labomtortas must haw very much mom rxtenslve drte oc) 
tha redlrtlon sansftlvlty of Iricroorgcnlsas and alse of matortals 
then ere lndlceted tn the 6. E. hemorandur. The Fort lhtrlck 
Leboretorles hmm umqwtled experience In the disinfection ame. 
Addltlonally, the Amy Quwtormastor Corps, Ploeoer L&oratory 
et hettck, Nessechuretts her else bed consideroblr axperlence 
IA the starlltrrtfon of bulky tmoterirts by r@dlrtlon red should 
ba consul ted. We would consldar that C. f, In the I lght of tts 
mm report and of thq indlcrted qu~lfficetlons of Its staff would 
be en accepteblr choice but 4th l lower standIng then the l gcncles 
just Indtceted to make thm study celled for. tbmver, the study 
should be mede from an opetetfonel point of view end these remarks 
shoutd not discourage the prrtlciprtfan by E. h. provided l wry 
effort Is first made to lntarost the rgencles fisted. 

We had some cmcern as to the qwntitetlw cunmptton of 
“storll Itetlon” ledtcsted 1~ the maorendu. Stwiltrrtlon 
Is a zero order kinetic process so thet oath succeedtng dose 
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removes l constent ftection of the prwloue contwinetlon lord. 
In view of this consfdetetion, the tom “complete stetli fretion” 
is herdly meantngfui. What can be looked for ts the reduction of 
tha contamination load to some figure which preSents what will 
be constdered 8n acceptable t-Irk. In vtew of army Int8ngtble 
factors, we hrsftete to suggest a tolerable ievei of risk at the 
present tltae. In any case, this should represent a resldual 
contmtnetton substenttaily less than one nfcroorgantsm per 
ntsslle. If we cons I der paytoods of the order of IO5 gram end, 
es Hlibert does, en initial contamination load of IO‘ per 9r8m, 
our basic probim is to reduce e toed per mtssiie from 10” to 
some number i&s% than one. A conservetive mean iethei dose for 
bectaria, taking Into account thr probrbie existence of species 
more reststent than those comoni y used for cei t brat ion, woui d 
be not less then to5 r.; 
2.3 the8 i05r. 

this gives a decimal reduction dose of 
To reduce the contamination load from IO* to 

one orgenlsn per mlsst le would then requl re local doses of the 
order of 2 times iOb c. These ffgurms era cueperabie to the ones 
quoted but it should be StreSS&d that they refer not to “complete 
steriifzatfonJ1 but to the reduction of the contamination load 
to the ext8nt indicated. It should be stressad also that If 
the procedure is to fnectivate viruses end other more redfO-reSiStant 
targets these flgurss would have to be multipi fed by 10 or 100. 
&I agree that these studies should be conducted In close concert 
wtth the Ieboratories, such as JR, which are actively concertid 
with the production of sclentlflc payloads and aloo with consui- 
tatlon with tha rlcroblologists who haw bean thinking ebout 
the probi em. 

We hopa that studies wtll ba conducted that 8ra not confined 
to radiation sterif itation but fnciude Other I ikely techniques 
such es chamicet fumfg8tion and therma! sterfffz8tion. 

The group esked me to take the occas Ion again *to stress 
the vital tmportence of the probim and of dsveloping practical 
measures to @met It. 

Yours 8 I ncere t 7, 

Joshw leaderberg 
Professor of Genetics 


